(19) 



Europalsches Patentamt 
European Patent Office 
Office europeen des brevets 




EP 0 530 020 B1 

EUROPEAN PATENT SPECIFICATION 

(51) mtci A. G03G 9/087 



(12) 

(45) Date of publication and mention 
of the grant of the patent: 
10.07.1996 Bulletin 1996/28 

(21) Application number: 92307816.6 

(22) Date of filing: 27.08.1992 

(54) Color toner for developing electrostatic image 

Farbiger Toner fur die Entwicklung elektrostatischer Bilder 
Toner colore pour le developpement d'une image electrostatigue 



(84) Designated Contracting States: 
DE FR GB IT NL 

(30) Priority: 29.08.1991 JP 242398/91 
21.08.1992 JP 222867/92 

(43) Date of publication of application: 
03.03.1993 Bulletin 1993/09 

(73) Proprietor: CANON KABUSHIKI KAISHA 
Tokyo (JP) 

(?2 l KlsuyaTTakashige, c/o Canon Kabushiki Kaisha 
Ohta-ku, Tokyo (JP) 

• Nagatsuka, Takayuki, 

c/o Canon Kabushiki Kaisha 
Ohta-ku, Tokyo (JP) 
. Nakamura, Tatsuya, c/o Canon Kabushiki Kaisha 
Ohta-ku, Tokyo (JP) 

• Kanbayashi, Makoto, 

c/o Canon Kabushiki Kaisha 
Ohta-ku, Tokyo (JP) 



• Chiba, Tatsuhiko, c/o Canon Kabushiki Kaisha 
Ohta-ku, Tokyo (JP) 

(74) Representative: 

Beresford, Keith Denis Lewis et al 
BERESFORD & Co. 
2-5 Warwick Court 
High Holborn 
London WC1R5DJ (GB) 



(56) References cited: 
EP-A-0 421 416 
US-A- 4 990 424 



DE-A- 3 045 983 



. PATENT ABSTRACTS OF JAPAN vol. 5, no. 161 
(P-084)16 October 1981 & JP-A-56 091 244 

. PATENT ABSTRACTS OF JAPAN vol. 6, no. 112 
(P-124)23 June 1982 & JP-A-57 041 648 



CO 
o 

CM 
O 

O 
CO 
lO 

o 

Q- 
LU 



Remarks: 



The file contains technical information submitted 
after the application was filed and not included in this 
specification 



s opposition 1w has been pseti. (Art. 

99(1) European Patent Convention). 



EP 0 530 020 B1 



Description 

FIELD OF THE INVENTION AND RELA TED ART 

a tnnpf used in a method of forming such a fixed color toner image is required to show excellent me lability on 
heatfng and S-S Gallic id is further preferred to show a low softening point and a fow me,, v.scos.ty 

° n % a aSC e in the case of a fixing means for use in full-co.or toner image formation a p.urality of toner layers 

M^^toTEe. the toner releasabi.ity of the fixing roHer. In this case, however, the following problems 

TaTei e e d agent such as oil is applied onto a fixing roller, the entire apparatus becomes comp.ica.ed, and the 
life of the fixina roller can be shortened by the oil application. 

On the Ser hand as one of various demands for copying in recent years, a resinous transparent ftbr .such as 

a J fSb.™«h". giralj Lnatty «» «* «h« M » «. en*»ur. « . P°« wax. 
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prevented without applying a release agent such as oil of fjxation but nas 
Thus, the polymerization toner «^™^?£Z^SZZ the recording medium, that the clarity 
caused new problems when it is used ,n comb nat.on wrth , a 1 the f|Xation is somew hat lowered, 
or transparency o, the resultant transparency 'film carry.ng •^JZ*»££ transparency of the fixed toner 

ima ;7ut==^ 

provide a transparency film, it has been generally - tav-rt* pracUced to us M & ^ 
melting than fixation on an °«' e <^ is more liable to beoffset 

having a high optical transmittance. n th.s case JJJJJJ^^I is required^ be enclosed within the toner in 
to the fixing roller at the tuna of fixation, so that a larger | *"™\« * on a recording medium such as paper, 

order to show a sufficient releasabilrty than ,n the case of .xat.on of a * wax rather resu , ts in 

Further, it has been confirmed that the use of ^TJ^^^^Sit crystallization of the wax per se. 
a decrease in clarity of the resultant transparency film due to opacified tor causeo M 

Further, in the case of forming a color °^''- lor ;— of an OHP 

photographic system of the dry ^^oS^ narrow range of color reproduction 

apparatus, the projected .mage This phenomenon is caused because the yet- 

even when the image sufficient fluidity by the heating at the time of 

unfixed toner image on a smooth transparent turn ,» j eat thetime of the projection is scattered 
fixation to retainitsparticlacharacter^fcandthehgh ""J*^™™ g jmage density , the absorption level by 
to form a shadow on the screen. P ^^^^^^^ panicles and the resultant absorption 

r.nsclsd Crom an illrrminarnd M lone' "» • *™* ^raiacrind a ton.r imam onto a scrssn by 

.urfacs retain, son. panicle char.p.an.tip. In M ^^""^LSS »3*ty ahpaired due 10 Ught 
transmitted light as in an OHP apparatus, the ^ ^SKSjSSTTSl uS lor priidiSg . uanspa..no» 

srs=r=h^ 

polymer. 0, pel,....,., and exponents •^^^££^£££2**. The sLwrya-ne 

carbon chain and a me.ting enthalpy at 60 to 10PC of at least 10 cal/g. 
ciimmawofthF INVENTION 

661 ^e intSon also provides a method for making the toner as set out in claim 1 , said method having the features 

set out in claim 14. ^.mina a colour imaqe having the features set out in claim 17. 

The invention further provides a method for producing a colour .mag 9 d anXMX cnar . 

Embodiments of the above colour toner when used to ^develop •J*"™^ 9 Qi (ormj £ colour or lulkJoto u r 
acteristics without requiring oil application at the j*. or f «f c °^^^S us^ to P^ ide cotourorfull^olour 
image of good qualrty. In particular, ^^^ s ^^^l^ a clear projection image on a screen 

can show good low temperature fixability. 
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RRIFF DESCR IPTION OF THE DRAWINGS 

The so,e figure in the drawing is a schematic view o, an eiectrophotographic apparatus in which the colour toner 
of the invention is used to provide full-colour images. 
DETAILED DESCRIPTION OF T HF INVENTION 

„ the WW SO %, M <mWM <^^^^^^LLt °" •» <»•< >"»>* « 

taining the polygene which have been obtained ^^T^^J^SS^ a core substance consisting 
We have succeeded in obtaining a toner having a P™*"*"* ^struc ure in c 9 Qbtajn a 

mainfy of the po.ya.ky.ene and a also exce,lent h 

color toner which is excellent .n ant.-block.ng prope rty, 1 uid ^«*P 9 anti-offset characteristic. 

inferior. t . . . . on . ^ <> r more nreferablv 50-100 °C. If the melting 

The polyalkylene may preferably have a melt.ng point of 30 - 1 ^ ^ more P ejera y ^ 

Si»*y Xc of , sample po ly al W «.. m be ctaM.d l.om Ih. wat.on. 

Xc = [Sc/(Sc+Sa)]x100%, 

whereinSc:diffract^^ 

respectively after compensation of a temperature ^ £;J* W ™ ' °~ ™ peaks appear at at Bragg angles (29) 
For example, in the case of polyethylene as a P^^^^^J!^rlS Sc. On the other hand, the 
of 21 .4 degrees. 23.8 degrees and 30 ^^^^^^^SZ the peak area provides Sa. 
amorphous portion provides a broad peak around a Bragg ang e (26) oM 9.5 g , ^ B chain including a 
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re ne. p-methy.styrene. p-methoxystyrene, ^tSS^^ 

butyl acrylate, isobutyl acrylate, n-propy. ach ate n<«tyl ablate • me thaciate, ethyl methacrylate. n- 

ylate, 2-chloroethyl acylate and phenyl acrylate ^ !^J£3ylato dodecyl methacrylate, 2-ethyl- 

on the polyalkylene main chain. _* rrt ,, oH tr> h* Vfi a crvstallinitv of 10 - 50 %. A preferred method 

^^,0^^ panicles maybe produced^ 
Additives such as a release agent including the abo^ 

and a charge control agent are added in a P°g»»» '^^^^1 mter suchas a homogenizer 
is dissolved or melted and is subjected to umform d.sso Versed f n an aqueous medium containing 
or an ultrasonic disperser to form a monomer composrt on, wh ch {S ^* 9 ^"™ by using a mixer, such as an 
a dispersion stabilizer at a temperature nearly equa to that of he monome «J * ^ 

ordinal stirrer. The stirring ^^^^S^S^S^^ stirring is continued at such an intensity 
with a prescribed toner size of generally 30 pm or sma f en a™ merea y dispersion stabilizer. 

elude: styrene-type monomers, such f * s *y r ^' ' J a C ^ te e thy r acry ,ate, n-butyl acrylate, isobutyl acrylate, n-propyl 
rene, and p-ethylstyrene; acrylates, such as math J~££S! ^ acrylate, 2-chloroethyl acrylate and phenyl 

nitrile, and acryl amide. cn^ripq Amona the above monomers, styrene 

amount « 0.2 - 20 «. pana par ,00 ajt pM , - «» P"^* „. usM . Th . sll(fa can,,pn*n s 

In oMar loHnaV dlappcaa .uoh . alitor. 0.001 - 0/ Iwl part =1 a «»B °™^.' sodlum <KK ,. cylMn z.„. sl ,«orala. 
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, > loriH, rov/A^e to that of the polar polymer, etc. More specifically, a cationic (or 
contains a dispersant chargeable to a P^"*^ everts an electrostatic attraction 1orce at the 

anionic) po^mer, or copolymer an anionic (or cationic) dispersant of the 

surfaces of droplets of the ™" ome ^ m ^ with the dispersant to prevent the coalescence 

reverse chargeability. so that the surfaces of ^^^^^^^ are caused to gather at the surfaces of 
of the droplets and stabilize the dispersion, a " d <^ structure. A toner satisfying both 

the droplets to form a kind of shell, thus P£ v '^ Lch other can be obtained by forming 

chargeable dispersant may be enumerated below: 

~ ^nniumflrs inclusive of homopolymers'of a nitrogen-containing monomer, such as 

another monomer, such as styren. «n an unsatu J^^^ as acrylonitrile, a ha,- 
(2) Anionic polymers or copolymers, inclusive , of: horropolymers ^ V* ^L a ^ U ch as acrylic acid or methacrylic 

of 200 m 2 /g or larger. . rharneab le silica fine powder, such as aminoalkyl-modified 

calcium phosphate. 

The poiar polymer may P referab V be added in an amount of 0,-10 w». parts, particular* 2 - 7 wt. parts, per 100 
P ^S:^Z^Z^ in a proportion of 0.2 - 20 wt. parts. particular* 0.3 - 1 5 wt. parts, per 100 
wt. parts of the polymerizable monomer composition. chargeability 
In the present invention, it is preferred to incorporate a charge m*J agent n the ^ 
of the toner. The charge control agent may be those ^^^S^^^^WS positive charge control 
ferabilKy to an aqueous Line compounds and 

p^r^^ 

^:n1h^= 

to impair the color tone of the ^^^J^' Dresent jnvention ^ be known ones. Examples thereof may 
The colorant contained in the toner used in i the ipresen nnvem n y ^ Red ^ 

in c,ude: carbon black; iron bfack dyes such ^ S 1 a.'. Direct Blue 2, C... Acid Blue 9, 

C.I. Mordant Red 30. C.I. Solvent Red 49^ C.I. Solv ^ Red _ 5 f ■ ' ^' jc U B|ue 5 c , Mordant Blue 7, C.I. Direct Green 6, 
C.I. Acid Blue 15, C... Pigment Blue 15. C.I. ^^^M^clLm Yellow, Mineral Fast Yellow, 
C.I. Basic Green 4, and C.I. Basic Green 6; and pigments, such as , adine Lak6i Mo | ybden um Orange, 
Nave. Yellow, Naphthol Yellow S, Hansa YeltowG, Permanent ™Z^2^£^ Red 4R, Watching 
Permanent Orange GTR, Benzidine Orange G, Cadm un Re* C .IP JJJJJJ^ B)ue A|ka|i Blue Lake , victoria 
RedCa-satt,Bri..iantCarmine3B,Fas^^ Phthalocyanine Blue, Fast Sky Blue, 

Mh a .uW.nc Ice. Mm P*r^^S^SS^ polynwizata MUM. aacr, .. 2*- 
ExampWa ol the poliroscoalion ,n««ito, may " ,?„oSScvok»,.)«ns-i <.»on«.) and 2,2--azo»s- 

-i»^C^r-»^p — ■ — - 

thereof in 0 1 - 10 wt. % of the polymerizable monomer may generally be sufficient. 
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„. »va«. Itom couiw Inc.) . W.d «* £ JJJJE, £, Mk5 „ 0., - 5 ml <* an alkylbenzan. s n«on« 

The sole figure in the drawing » a ^at^onai v ew tQ ^ fjgure _ , he apparatus .s 

producing a lull-color image according to the ^^TE,^ . uan*r drum 8 and shown in . nghMc- 
rouohly divided into a recording medium-conveying system f '"C' » , he apparatus adjacent to 

midde part of the apparatus, a latent image-form.ng sec t™ M means dispose d adjacent to the latent 

The transfer drum 8, and a rotary ^^S^^XX^ <* C °'^ ^^'^ 
image-forming section (II). The record.ng ^^^^^ the apparatusbocJy lOOirecord.ngmed.um- 
lOl and 102 disposed releasably in an open.ng ^^JJ« and H 102; recordin g medium^upply guides 
eed rollers 103 and 104 disposed ^^^^^^^S!^ with supply rollers 106; the transfer drum 8 
4A and 4B disposed adjacent to the rollers 103 and 104 ^ ^ pp d havj an abutt ing roller 7, a gnpper 6, a 
?otiy disposed adjacent to the ^^T^c^ul this order Trom its upstream to downstream -n 
ecording medium-separation charger 1 2 and a separator '™ a|sQ a trans1er charge r 9 and a record ng 
he direction of its rotation indicated by an arrow along its outer penpniw ^ separation claw , 4 ; 

redimteparationc 

a discharge tray 17 disposed ad.acent to the "°™«y«o Jjdc" ^ 16 disp osed adjacent to the tray £ 
from the apparatus body 100 so as to be relea atent image^olding member (i.e., photoconduct ve 
The latent image-forming section (II) includes "J^ 0 ^', pe 9 riphery contacts the outer surface of the 
drum) 2 disposed rotatably in the d.rect.on of an arrow so that j»ou^ P p ef 3 and an image wise 

Ser drum 8. and a charge-removing charge, ; J^-^J, m J ,g a ,or illuminating the outer surface 
exposure means such as a laser beam ^^^ff^ disposed in this order from the upstream to 
of the photosensitive drum 2 to form an e ect rostete -.mmn im g sjtjve drum 2 . 

Zl downstream in the direction of the rotation in the v c nrty « the pno jnafter called "rotating member ) 

photosensitive member 2. aDD aratus having an arrangement as described above will now 

P A sequence of the operation of the .mage forming WJ^J^J rotated in the arrow direction in the 

be explained with respect to a full-color mode ^J? r £j^J£aiy charger 3 and then subjected to imagew.se 
SguTeLphotcrconductoron^ 

exposure with laser light E modulated by a yellow r image signal based 0 a ^ ^ developjng 18Y 

ssrt^^ drum 2 by the ro,ation oi ,he 

8 ;Se ^direction synchronously with the ^^S^ <°™«»* med ' Um at ^ The 
sensitive drum 2 grven ^f^^Z 8 abut e £ I other. The transfer drum 8 is further rotated so as to be 

S^r^ 

The photosensitive drum is then charge removed by ^ 9 jse exposure base d on a magenta 

means 11 again charged by the primary ohargerSaod then s ^ 9 Dufing such ele ctrostatic latent .mage 

Lge signal in the same manner as ,n the V*^**^™*^™^, the rotating member 18 is rotated so that 
formation on the photosensit^ 
the magenta developing unit 18M » d,s e OS ° d r ^ 

scribedmagenta developingoperat.on ^^.^^ ^ the same manner as in the yellow development, 
medium already carrying the yellow .magej t^ 

The above operation is repeated also wrth «*pert»"* on the transfer drum 8, charge-removed wrth the 
images, a multi-color image is formed on the ^X^in the ^^ulticolor image is released from the gnpper 
Tspec rve chargers 12 and 13. Than the <^^^72 conveyed by the conveyer belt 15 to the fxer 16 

sfissr ^^r^z c ^ ^ - - ^ * « - one ^ 
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print sequence is comp.eted to provide a pres^ec | ft£*r M roWer 161 may pre ,erab.y be covered 

Th ef r r16inc.udesan. 

^^Z%«*W>° -«*» d with 3 "TrrrrSI^provided a co.or toner o, exceiient quaHty. which 
As described above, according to the present ^^iac eSc without oil application at the time of fixation, 
is fixable at a low temperature and shows ^J^^^S^L or fuKolor transparency film which 

sh^a^^ 

ther HeS h elow, the present invention is described more specifically based on Examp.es. 
Example 1 

8lM -C»d a i.* 9 b,»TKM«^^ 
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Styrene 

2-Ethylhexyl acrylate 
^C«y) - 30 %, Tmp (melting point . 90»C, AH (melting enthalpy , 
I. Pigment Blue 15 

Styrene-methacrylic acid-methyl methacrylate copolymer 
Di-tert-butylsalicylic acid metal compound 



: 92J/g (22 cal/g) C. 



170 wt.parts 
30 wt.parts 
15 wt.parts 
10 wt.parts 

5 wt.parts 
3 wt.parts 



ni-ittrt-b utvlsalicvlic acid metal compound — - fa0 % fol|owe ' d by rap(d ^SjT 

r The po^alkylene was prepared by gratt-polym erizmg styrene — er onto polyet y 



«m subiecwdto prslMnay mbong by • ">«er ( Ebara MU .. . m M. by t ° ^ „,„ , 8<a , „„„ ,„ 

added and dispersed into particles under **» 3 hours of polymerization reaction at B0 °C. 

p„,» size «*u,« « » S , »M I.V =— »» ™« « ,he 

0.7 wt. part of hydrophobic s.hca having a BET specif _sur,ac : Further| 7 wt. parts of the 

,-OLC 500-) wa. Bed b, pwing » e».,»l « "« ™^ e ^ ot 20 »*« 
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Styrene 
Butyl acrylate 
Polyalkylene 

(Xc = 20 %, Tmp = 80*C, AH = 92J/g (22 cal/g) C.I. Pigment Yellow 17 
Styrene-methacrylic acid copolymer 

Di-tert-butylsalicylic acid metal compound 



160 wt.part(s) 
40 wt.part(s) 
60 wt.part(s) 
10 wt.part(s) 
5 wt.part(s) 
3 wt.part(s) 



A yellow toner was prepared in the same manner as in Example 1 except that the above ingredients were used 

Ue formation otherwise in the same manner as in Example 1 by using the same 
an ^^SS^^ comprising a fluorine-containing resin-type soft fixing roller and a sihcon resm-type pressing 
rOUe ^a^t XSSL image was formed without causing offset to provide a beautiful and clear transparency 
film/he^ 

image. The toner also showed an excellent low-temperature fixability. 



Example 3 



Styrene 
Butyl acrylate 
Polyalkylene 

(Xc = 30 %, Tmp = 75°C, AH = 104.6 J/g (25 cal/g)) C.I. Pigment Red 122 
Styrene-methacrylic acid copolymer 

Di-tert-butylsalicylic acid metal compound ^ 



160 wt.part(s) 
40 wt.part(s) 
10 wt.part(s) 
10 wt.part(s) 
5 wt.part(s) 
3 wt.part(s) 



A magenta toner was prepared in the same manner as in Example 1 except that the above ingredients were used 

i-age formation otherwise in the same manner as in Example 1 by using the 

same^^ 

film The film was used for projection by an OHP apparatus to provide a ve* clear magenta^olored 

projected image. The toner also showed an excellent low-temperature fixability. 

Comparative Example 1 
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Styrene 
Butyl acrylate 
Polyalkylene 

(Xc = 60 %,.Tmp = 80 °C, AH = 1 25.5 J/g (30 cal/g)) C.I. Pigment Red 
Styrene-methacrylic acid copolymer 

Di-tert-butylsalicylic acid metal compound 



160 wt.part(s) 
40 wt.part(s) 
10 wt.part(s) 
10 wt.part(s) 
5 wt.part(s) 
3 wt.part(s) 



A maaenta toner was prepared in the same manner as in Example 3 except that the above ingredients .ncludmg 
a pSSr^lU (Xc) of 60 % instead o, 30 % were used instead of those hsted „ Example 3. 

P ?h1 magenta toner was used for image formation otherwise in the same manner as ,n Example 3 to form a yet- 
unfixed toner image on a PET film, which was then fixed in the same manner as in Example 3 t(smnDra .„ rp 
As a resur a fixed toner image was formed without causing offset while showing an excellent low-temperature 
^I^couZom, However, when the resultant transparency film was used for pro.ect.on by an OHP 
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apparatus, the resultant projected image was 
ency film. 

Comparative Example 2 
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grayish as a whole showing a remarkably interior clarity of the transpar- 
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Styrene 
Butyl acrylate 

Polyalkylene ^ HOn 

(Xc = 48 %, Tmp = 80 °C, AH = 167.4 J/g (40 cal/g)) C.I. Pigment Red 122 

Styrene-methacrylic acid copolymer 

Di-tert-butylsalicylic acid metal compound 



160 wt.part(s) 
40 wt.part(s) 
10 wt.part(s) 
10 wt.part(s) 
5 wt.part(s) 
3 wt.part(s) 



temperature offset phenomenon. 



Comparative Example 3 



, Example 3 except that the polyalkylene was replaced 



markably inferior clarity of the transparency film. 



35 Claims 

1. A co.our toner for developing electrostatic images, comprising colour toner partic.es each comprising a binder 
resin a polyalkylene, and a colorant, wherein: 

the outer shell comprises the binder resin and contains a polar polymer or copolymer. 

2. The colour toner of claim 1 , wherein said polyalkylene has a crystallinity of 20 - 30%. 

3. The colour toner of claim 1 or 2. wherein said po.yalky.ene has a metting entha.py of at most 106.6 J/g (25 cal/g). 

4. The colour toner of claim 1 . 2 or 3, wherein said polyalkylene has a melting point of 30 - 1 50°C. 

5. The colour toner of claim 1 . 2 or 3, wherein said polyalkylene has a melting point of 50 - 100°C. 

S5 6. The colour toner according to any preceding claim, wherein said po*a.ky,ene is contained in a proportion of 2 - 
50 wt. parts per 100 wt. parts of the binder resin. 
7. The colour toner according to any of Cairns f-5. wherein said po.ya.ky.ene is contained in a proportion of 5 - 35 
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wt. parts per 100 wt. parts ot the binder resin. 

8. Thecolourtoneraccordingtoanyprecedingc.aim.whe™ 
as measured at a central part of the toner particles. 

9. The colour toner according to any preceding claim, wherein said polyalkylene comprises a homopolymer or co- 
polymer of a linear or branched olefin. 

10 Thewlourtoneraccordingto 

by graft-polymerising a comonomer onto a polyalkylene main chain, followed by heating and cooing at a controlled 

rate. 

11 The colour toner according to any of claims 1-9, wherein said polyalkylene comprises a graft copolymer obtained 
' by graft-polymerisation styrene monomer onto polyethylene, followed by quenching. 

12 The colour toner of any preceding claims, wherein the binder resin principally comprises a polymer of an ethylen- 
ically unsaturated monomer and further contains the polar polymer or copolymer. 

13. The toner of claim 12, wherein the binder resin comprises 0.1 to 10 wt. parts of the polar polymer or copolymer 
per 100 wt. parts of the polymerisable monomer. 

14. A method for making a toner as claimed in any of claims 1 to 13, which comprises: 

dispersing in an aqueous medium a composition comprising a polyalkylene to provide the core, a polymerisable 
SnZrtopTrde the outer shell, and the cotorant with heating so that the po.yalkyleneme.ts and becomes 
uniformly dissolved or dispersed; and . ~t 

while the composition is in suspension in the aqueous medium, polymerising the monomer ,n the presence of 
a polymerisation initiator to form the colour toner particles. 

15. The method of claim 14, wherein the composition comprises a polar polymer in an amount of 0.1 to 10 wt. parts 
per 100 wt. parts of the polymerisable monomer. 

16. The method of claims 14 or 15, wherein the composition includes an a,p-ethylenically unsaturated monomer as 
the polymerisable monomer, and also a polar polymer. 

17 A method for forming a coloured image which includes the step of developing an electrostatic image with a toner 
as cSmed in any of claims 1 to 1 3 or made by the method of any of claims 14 to 16, transferring the developed 
toner image to a recording medium and fixing the image to the recording medium. 

18. The method of claim 17, wherein the recording medium is a transparent film. 



Patentanspruche 

1. Farbtoner zur Entwicklung elektrostatischer Bilder. umfassend Farbtonerteilchen. die jewei.s ein Bindeharz, ein 
Polyalkylen und ein Farbemittel umfassen. worin 

die Farbtonerteilchen eine Kapselstruktur aufweisen, die einen Kern und eine auGere Schale, die , der i Kern 
bedeckt umfassen, wie bestatigt werden kann durch Beobachtung eines gefarbten Mikrotomschn.ttes dieser 
Teilchen durch ein Transmissionselektronenmikroskop, 

der Kern das Polyalkylen umfaOt. und das Polya.ky.en eine Kris.al.initat von 10 ^^^^^ 
halpie (wie sie mit einem Differentialscanningcalorimeter gemessen wird) von maximal 146,5 J/g (35 cal/g) 

aufweist, und 

die aufJere Schale das Bindeharz umfaBt und ein polares Polymer Oder Copolymer enthalt. 
2. Farbtoner nach Anspruch 1 , worin das Polyalkylen eine Kristallinrtat von 20 bis 30% aufweist. 
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3. Farbtoner nach einem der AnsprOche 1 Oder 2, worin das Polyalkylen eine Schmelzenthalpie von maximal 106,6 
J/g (25 cal/g) aufweist. 

4. Farbtoner nach einem der AnsprOche 1. 2 oder 3, worin das Polyalkylen einen Schmelzpunkt von 30 bis 150°C 
besitzt. 

Farbtoner nach einem der AnsprOche 1, 2 oder 3, worin das Polyalkylen einen Schmelzpunkt von 50 bis 100>C 



5. 



besitzt. 



6. Farbtoner nach einem der vorhergehenden AnsprOche, worin das Polyalkylen in einem Anteil von 2 bis 50 Ge- 
wichtsteilen auf 100 Gewichtsteile des Bindeharzes enthalten ist. 

7. Farbtoner nach einem der AnsprOche 1 bis 5. worin das Polyalkylen in einem Anteil von 5 bis 35 Gewichtsteilen 
auf 100 Gewichtsteile des Bindeharzes enthalten ist. 

8 Farbtoner nach einem der vorhergehenden AnsprOche. worin der Kern 50 Gewichtsteile oder mehr des Polyalky- 
lens umfaBt, wie es in einem mittleren Bereich der Tonerteilchen gemessen wird. 

9. Farbtoner nach einem der vorhergehenden AnsprOche, worin das Polyalkylen ein Homopolymer oder ein Copo- 
lymer eines linearen oder verzweigten Olefins umfaBt. 

10 Farbtoner nach einem der vorhergehenden AnsprOche, worin das Polyalkylen ein Pfropfcopolymer umfaBt, das 
emalten wjSdurch Pfropfpolymerisation eines Comonomers auf eine Polya.kylenhauptkette, worauf m.t e,ner 
kontrollierten Geschwindigkeit erhitzt und abgekOhlt wurde. 

11 Farbtoner nach einem der AnsprOche 1 bis 9, worin das Polyalkylen ein Pfropfcopolymer umfaBt das erhalten 
wurde durch Pfropfpolymerisation eines Styrolmonomers auf Polyethylen, worauf abgeschreckt wurde. 

12. Farbtoner nach einem der vorhergehenden AnsprOche, worin das Bindeharz hauptsachlich ein Polymer aus einem 
ethylenisch ungesattigten Monomer umfaBt und waiter das polare Polymer oder Copolymer enthalt. 

13. Toner nach Anspruch 12, worin das Bindeharz 0,1 bis 10 Gewichtsteile des polaren Polymers oder Copolymers 
auf 100 Gewichtsteile des polymerisierbaren Monomers umfaBt. 

14. Verfahren zur Herstellung einesToners, wie er in einem der AnsprOche 1 bis 1 3 beansprucht wird, das umfaBt, daB 

eine Zusammensetzung, die ein Polyalkylen zur Bereitstellung des Kerns, ein polymerisierbares Monomer 
;r B ere™ngdera2Beren Schale und das FarbemUte, umfaBt. unter Erhitzen in einem waBngen Med,um 
dispergiert wird, so daB das Polyalkylen schmilzt und einheitlich gelost oder dispergiert wird. und 

das Monomer, wahrend die Zusammensetzung in Suspension im waBrigen Medium vorliegt, in der Gegenwart 
eines Polymerisationsinitiators polymerisiert wird, urn die Farbtonerteilchen zu bilden. 

,15 Verfahren nach Anspruch 14, worin die Zusammensetzung ein polares Polymer in einer Menge von 0,1 bis 10 
Gewichtsteilen auf 100 Gewichtsteile des polymerisierbaren Monomers umfaBt. 

16. Verfahren nach einem der AnsprOche 14 oder 15, worin die Zusammensetzung ein in a f e thylenisch 
ungesattigtes Monomer als das polymerisierbare Monomer und auch ein polares Polymer e.nschl.eBt. 

17 Verfahren zur Erzeugung eines Farbbildes, das die Schritte einschlieBt, daB ein elektrostatisches Bild mit einem 
Toner entwtekelt wird wie er in einem der AnsprOche 1 bis 1 3 beansprucht Oder durch das Verfahren nach einem 
Srsproche 14Tis 16 hergeste.lt wird. das entwickelte Tonerbi.d auf ein Aufzeichnungsmatenal ubertragen w.rd 
und das Bild auf das Aufzeichnungsmatenal fixiert wird. 

18. Verfahren nach Anspruch 17, worin das Aufzeichnungsmaterial eine Transparentfolie ist. 
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Revendlcations 

1. Toner co.ore pour .e deve.oppement d'images e.ectrostatiques. comprenant dee > particu.es de toner co.ore com- 
prenant chacune une resine servant de Kant, un polyalkylene et un colorant, dans lequel 

les particules de toner colore ont une structure de capsule comprenant un noyau et une 
couvrant le noyau, comma cela peut etre confirme par observation a travers un m.croscope electron.que a 
transmission d'une coupe au microtome color6e d'une telle particule ; lK «,i»i» 
L noyauTomprend le polyalkylene, et .edit polyalkylene a une cristallinite de 10 a 50 % et una enthalp.e de 
usT(mesu5e au moyen tf un calorimetre differentia.) d'au p.us 146,5 J/g (35 calones/g). et 
I enveloppe exterieure comprend la resine servant de liant et contient un polymere ou copolymers pola.re. 

2. Toner colore suivant la revendication 1 , dans lequel le polyalkylene a une cristallinite de 20 a 30 %. 

3. Toner colore suivant la revendication 1 ou 2, dans lequel le polyalkylene a une enthalpie de fusion d'au p.us 106,6 
J/g (25 calories/g). 

4. Toner co.ore suivant la revendication 1 , 2 ou 3, dans lequel le polyalkylene a un point de fusion de 30 a 1 50'C. 

5. Toner colore suivant la revendication 1, 2 ou 3. dans lequel le polyalkylene a un point de fusion de 50 a 100°C. 

s Toner colore suivant rune quelconque des revendlcations precedentes, dans lequel le polyalkylene est present 
2 » SO parties'en poids pour 100 parties en poids de la resine servant de l,ant. 

7 Toner colore suivant fun. quelconque des revendlcations 1 * 5 dans lequel le eSt Une 
proportion de 5 a 35 parties en poids pour 1 00 parties en po.ds de la resine servant de hant. 

a Toner colore suivant I'une quelconque des revendlcations precedentes, dans lequel le noyau comprend une > quarv 
S/gSe ou ZSeZ a 50 % en'poids du polyalkylene. mesuree au niveau d'une part,e centrale des parties 
de toner. 

9 Toner co.ore suivant .'une quelconque des revendlcations precedentes, dans lequel ,e polyalkylene comprend un 
homopolymere ou copolymere d'une define lineaire ou ramifiee. 

puis en effectuant un chauffage et un refroidissement a Vitesse regulee. 

une deactivation. 

copolymere polaire. 

13 Toner suivant la revendication 12, dans lequel la resine servant de liant comprend 0 ,1 a 10 parties en poids du 
polymere ou copolymere polaire pour 100 parties en poids du monomere polymensable. 

14. Procede de preparation d'un toner suivant I'une quelconque des revendlcations 1 a 13, qui comprend : 

i» diversion dans un milieu aqueux d'une composition comprenant un polyalkylene pour produire le noyau, 
I Z^o^olZ^e pour produire .'enveloppe exterieure, e, le colorant a chaud de te.le sorte que le 
oolvalkvlene fonde et se dissolve ou se disperse uniformement ; et 

£££ I compostton est en suspension dans le milieu aqueux. la po.ymerisat.on du monomere en pre- 
sence d'un initiateur de polymerisation pour former les particules de toner colore. 

15. Procede suivant la revendication 14, dans lequel la composition comprend un po^mere po.aire en une quantite 
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de 0,1 a 10 parties en poids pour 100 parties en poids du monomere po.ymensable. 
IS Precede suivan, la revendication 14 ou 15, dans ieoue, ia composition comprend un monomere a insaturation «, 
%S$t£Z comma monomere po.ymerisable. ainsi qu'un polymere poia.re. 

17 . Pr0C ed 6 pour tormer une image ^ ^ 

de fixage de I'image au support d'enregistrement. 
ia Precede su.ant .a revendication 17, dans ieque, la support d'enregistrement est un film transparent. 
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